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. , $a$ ,
$\ell$ . $(\ell x,\ell y)$ , $hz$ ,
$(\ell/c_{0})t$ ( $c_{0}=\sqrt{gh},$ $g$ ), $a\eta$ ,
$(a\ell c\mathrm{o}/h)\phi$ , ,
.
\beta \nabla 2\phi +\phi $=0_{i}$ $(0<z<1+\alpha\eta)$ , (1)
$\phi_{z}=0$ , $(z=0)$ , (2)
$\eta_{t}+^{\mathfrak{l}}\alpha\nabla\phi\cdot\nabla\eta-\frac{1}{\beta}\phi_{z}=0$ , $(z=1+\alpha\eta)$ , (3)
$\phi_{t}+\frac{\alpha}{2}(\nabla\phi)^{2}+\frac{\alpha}{2\beta}\phi_{z}^{2}+\eta=0$ , $(z=1+\alpha\eta)$ . (4)
, $\nabla\equiv(\partial/\partial x, \partial/\partial y),$ $\alpha=a/h,$ $\beta=(h/p)^{2}$ ,





$f(x,y,t)$ $f(\xi_{1},\xi_{2},\sigma)=F_{1}(\xi_{1}, \sigma)+F2(\xi_{2}, \sigma)+\alpha F12(\xi_{1},\xi_{2},\sigma)$ , .
$\ovalbox{\tt\small REJECT}$
$\mathrm{K}\mathrm{d}\mathrm{V}$ \mbox{\boldmath $\tau$} \exists [3i $2 \alpha F_{\sigma}+\frac{3}{2}\alpha F_{\xi}^{2}+\frac{1}{3}\beta F\xi\xi\xi+O(\alpha^{2})=0$ . ,
$\xi i=\mathrm{n}i.\mathrm{x}-t,$ ni $=\{\cos \mathrm{V}/i,\sin\psi_{i}\},$ $\sigma=\alpha t$ , $x$ .
, $\eta$
$\eta=N_{1}(\xi_{1}+\chi_{2},\sigma)+N_{2}(\xi_{2}+\chi_{1},\sigma)+\alpha I(\kappa)N_{1}N_{2}+O(\alpha^{2})$ , (6)
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. $N_{1},N2$
$\ovalbox{\tt\small REJECT}=(\partial_{\xi_{i}}-\frac{1}{3}\beta\partial_{\xi_{i}}^{3})F_{i}+\frac{1}{4}\alpha(\partial_{\xi_{i}}F_{i})^{2}+O(\alpha^{2})$ , $(\mathrm{i}=1,2)$ , $(\gamma)$
, $O(\alpha)$ $X1,X2$ ,
$I(\kappa)$ $I( \kappa)=\frac{3}{2}\kappa^{-1}-3+2\kappa$, $\kappa$ $\kappa=\frac{1}{2}(1-\mathrm{n}_{1}\cdot \mathrm{n}_{2})=\sin^{2}\frac{\psi_{1}-\psi_{2}}{2}$,
$Xi$ $Xi= \alpha(\frac{3}{4}\kappa^{-1}-1)Fi(\xi_{i},\tau)$ .
$\kappa=O(\alpha)<<1$ 2
$\alpha I(\kappa)$ $O(1)$ ,
. , 2 $\mathrm{K}\mathrm{P}$
$\frac{\partial}{\partial x_{*}}(\frac{\partial\eta_{*}}{\partial^{f_{*}}}+c_{0}\frac{\partial\eta_{*}}{\partial^{\chi_{*}}}+\frac{3}{2}\frac{c_{0}}{h}\eta_{*}\frac{\partial\eta_{*}}{\partial x*}+\frac{1}{6}c_{0}h^{2}\frac{\partial^{3}\eta_{*}}{\partial x_{*}^{3}})+\frac{c_{0}}{2}\frac{\partial^{2}\eta_{*}}{\partial y_{*}^{2}}=0$, (8)
. , $\eta_{*},t*’ x_{*}$ ,y .
, .
$\eta_{*}=h\tilde{\eta},x*=hX,y_{*}=h\mathrm{Y},t_{*}=(h/co)T$ , $\tilde{\eta}=\frac{4}{3}(\log\tau 1xx$ , $\tau$
$(Dx(D \tau+Dx+\frac{1}{6}D_{X}^{3})+\frac{1}{2}D_{Y}^{2}))\tau\cdot\tau=0$ , 1-





$\Theta_{i}=\mathrm{K}_{i}\cdot \mathrm{X}-\Omega_{i}T+\Theta_{i}^{0}=K_{i}X+L_{i}\mathrm{Y}-\Omega_{i}T+\Theta_{i}^{0}$ , (12)
$\Omega_{i}=K_{i}(1+\frac{2}{3}K_{i}^{2}+\frac{L_{i}^{2}}{2K_{\dot{f}}^{2}})$ , $(\mathrm{i}=1,2)$ , (13)
$A= \frac{4(K_{1}-K_{2})^{2}-(\tan\psi_{1}-\tan\psi_{2})^{2}}{4(K_{1}+K_{2})^{2}-(\tan\psi_{1}-\tan\psi_{2})^{2}}$ , (14)






. $x,y,t$ 2 , $x=X-T=(x*-c0t)/h,y=$
$Y=y_{*}/h,t=-2T/3=-(2c_{0}/3h)t_{*}$ . $\tau$ $\tilde{\eta}=\eta_{*}/h=\frac{4}{3}(\log\tau)_{x\mathrm{x}}$
. (16) $\tau$
$\tau_{N}=|\begin{array}{lll}f_{1}^{(\mathrm{o})} f_{N}^{(0)}\vdots \ddots \vdots f_{1}^{(N-1)} f_{N}^{(N-\mathrm{l})}\end{array}|$ , (17)
$f_{i}^{(n)}= \frac{\partial^{n}f_{i}}{\partial x^{n}}$ , $(\mathrm{i}=1, \cdots,N)$ , (18)
. $f_{i}(x,y,t)$
$\frac{\partial f_{i}}{\partial y}=\frac{\partial^{2}f_{i}}{\partial x^{2}}$
$\frac{\partial f_{i}}{\partial t}=\frac{\partial^{2}f_{i}}{\partial x^{3}}$ , $(\mathrm{i}=1, \cdots,N)$ , (19)
. N-
$f_{i}=e^{\theta_{2i-1}}+e^{\theta_{2i}}$ , $(\mathrm{i}=1,\cdots,N)$ , (20)
$\theta_{j}=-k_{j}x+k_{j}^{2}y-k_{j}^{3}t+\theta_{j}^{0}$ , $(j=1, \cdots,2N)$ , (21)
.
, $X_{\rangle}y,t$) ,
$f_{1}= \sum_{i=1}^{M}e^{\theta_{i}}=:f$ , $f_{i}=f^{(i-1)}$ , $1<\mathrm{i}\leq N\leq M$ , (22)
$\tau_{N}=|\begin{array}{lll}f^{(0)} f^{(N-\mathrm{l})}\vdots \ddots \vdots f^{(N-1)} f^{(2N-2)}\end{array}|$ , (23)
. $M=M_{+}+M_{-},$ $N=M_{+},$ $(1\leq M_{+}\leq M-1)$ $\tau$
$\tau_{M_{+}}=\sum_{1\leq i_{1}<\cdots<i_{M}\leq+M}\Delta(i_{1}, \ldots,\mathrm{i}_{M_{+}})\exp(\sum_{j=1}^{M_{+}}\theta_{i_{j}})$ , (24)
. (Binet-Cauchy ) $\Delta(\mathrm{i}1, \ldots,\mathrm{i}M+)$ van der Monde
$\Delta(\mathrm{i}_{1}, \ldots,\mathrm{i}_{M})+=$ $\prod$ $(k_{i_{j}}-k_{i_{l}})^{2}7$
l\leq j<l\leq M
[10]. $(M_{-},M_{+})$ - . $yarrow-\infty$ M-




$f_{i}= \sum_{j=1}^{M}aije^{\theta_{j}}$ , for $\mathrm{i}=1,$ $\ldots,N$, and $M>N$ , (25)
$\tau$ (17)
$\tau=\sum_{1\leq i_{1}<\cdots<i_{N}\leq M}\xi$
( $\mathrm{i}\iota,$ $\ldots,$ iN) $\prod_{1\leq j<l\leq N}(k_{i_{j}}-k_{i_{t}})\exp(\sum_{j=1}^{N}\theta_{i_{j}})$ , (26)
[11]. ( Binet-Cauchy ) $\xi(\mathrm{i}_{1}, \ldots,\mathrm{i}_{N})$ $N\mathrm{x}N$
$\xi(\mathrm{i}_{1}, \ldots, \mathrm{i}_{N}):=|a_{N,i_{1}}a_{1.\cdot’ i_{1}}$. $\cdot.\cdot..\cdot$. $a_{N,i_{N}}a_{1.’ i_{N}}.\cdot|$ .
. ,
.
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(a) $(1, 2)- J\backslash )|\vdash/\backslash (k_{1}=-2,k_{2}=0,k3=2)$ (b) $(2, 2)-\backslash \nearrow|J\vdash\backslash J(k_{1}=-2,k_{23}=-1,k=1,k_{4}=2)$




(a) $t=0$ $(2,3)$ - (b) $t=1$ $(2,3)$-
(c) $t=2$ $(2,3)$- (d) $t=4$ $(2,3)$ -
2: $(2,3)$ - $(k1=-2,k2=-1,k3=-1/1\alpha 1,k4=1/100,k5=2)$
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(a) $t=0$ $(3,3)$ - (b) $t=1$ $(3,3)$ -
(c) $\iota=2$ $(3,3)$ \leftarrow (d) $l=4$ $(3,3)$ -






4: $(3, 3)$ - :
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$\mathrm{M}\mathrm{a}\mathrm{x}(\mathrm{u})$
-3 -2 -1 1 2 3
$\mathrm{t}$
5: $(3, 3)$ -
$\mathrm{t}$
6: $(3, 3)$ - ( )
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(a) $t=-1$ (b) $t=0$
$(\mathrm{c}.)t=1$



















-zo -15 -10 -5 5 $1\mathit{0}$
8: 7 $t=1$ : (a) $\mathrm{y}=5.5,$ $(\mathrm{b})\mathrm{y}=4,$ $(\mathrm{c})\mathrm{y}=- 2$
